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依赖于 5’-AMP 激活的蛋白激酶——AMPK 在保持细胞微环境的能量稳态
上扮演了至关重要的角色，能够被细胞内 AMP 的增多和 ATP 的减少所激活，作





AMPK 不仅能够被细胞内 AMP/ATP 的比值上升所激活，也能够被其细胞内
的上游激酶所调控，还会响应于缺氧、缺血、氮氧化合物等细胞胁迫作用而激活。






在本实验中，我们通过 ELISA 模型、细胞实验结合 Western Blot 实验，筛
选出了一个 AMPK 的小分子激动剂 MED。实验发现，MED 在生化水平和细胞
水平上对 AMPK 均具有激活作用，并且在分子和细胞水平上，MED 对 AMPK
的激活均表现出一定范围内的浓度依赖性。MED 在 HepG2 细胞中激活 AMPK
后，能够通过抑制脂肪酸合成酶 ACC 的活性抑制脂肪合成，表现为细胞内脂肪
量减少。实验还发现 MED 使细胞内 AMPK γ亚基表达量上调，细胞转染敲低胞
内 AMPKγ亚基表达量的实验会影响 MED 对 AMPK 的激活作用，因此推断 MED
结合在AMPK的 γ亚基上。通过定点突变实验和细胞转染试验的结果推断AMPK 
γ亚基 89 位苏氨酸和 273 位的苯丙氨酸可能是 MED 与 AMPK 的两个结合位点。 
我们的实验发现了一个 AMPK 的新的小分子激动剂 MED，并且对 MED 和
AMPK 的相互作用机理和结合位点进行了初步探讨，为开发以 AMPK 为靶点的

















AMP-activated protein kinase plays an important role in keeping a cellular 
energy homeostasis, which is activated in response to the increasing of intracellular 
AMP or the decreasing of intracellular ATP, modulating ATP-related metabolism 
pathway. Besides glucose metabolisam, lipid metabolism,and synthesis of protein, 
AMPK is also very important in cell apoptosis and vein generation. Metabolic 
Syndrome will be caused by the imblance of energy metabolism,which affects daily 
life and imperil human healthy. As the key enzyme in the metabolism process, AMPK 
can be a target for the treatment of Metabolic Syndrome. 
AMPK can not only be activated by the increasing of introcellular AMP/ATP 
ratio, but also be activated by its upstream kinase, in addition, AMPK can respond to 
cell pressure and be activated,such as hypoxia,ischemia and Nitrogen oxides.scientists 
also found some small molecular agonists,like metfomin，AICAR and so on.These 
agonists can regulating cellular energy metabolism by control AMPK's activaty. 
Small molecular agonist of AMPK can be developed into drug and will provide 
efficient methods for the treatment of Metabolic Syndrome, thus, small molecular 
agonist of AMPK is still attracting intensive research efforts. Due to the 
non-specificity and huge dosage of the known agonist，new agonist with efficiency 
and specificity remaining to be discovered. 
Here we screened out a small molecular MED, which is an agonist of AMPK, by 
ELISA、cell experiment and Western Blot. We found MED can activate AMPK on 
biochemistry level and cell biology level with a dose-dependent. In HepG2 cell, MED 
can reduce cellular lipid through inhibiting the activity of lipid acid synthesis enzyme 
ACC, after it activated AMPK. We also found out that MED can induce the 
expression of AMPK γ, the interaction between MED and AMPK will be influenced 
by knocking-down the expression of AMPK γ subunit.Therefore we can infer that 
MED and AMPK interact by AMPK γ subunit. Result of site-direct mutation and cell 
transfection suggests that 89T and 273F might be two binding sites between MED 















Our experiment has screened out a new small molecular agonist of 
AMPK——MED，and studied the mechanism of interaction and the binding site 
between AMPK and MED. These research supplied a promising drug targeting 
AMPK, also provided theoretical basis for learning the activating mechanism of 
AMPK. 





















依赖于 AMP 激活的蛋白激酶（AMP-activated kinase，AMPK） 
乙酰辅酶 A 羧化酶（acetyl-coa carboxylase，ACC） 
真菌环氧二烯（Mycoepoxydiene，MED） 
绿色荧光蛋白（Green fluorescent protein，GFP） 
二甲基亚砜（Dimethylsulphoxide，DMSO） 
十二烷基磺酸钠（Sodium dodecyl sulfonate，SDS） 
磷酸缓冲液（Phosphate-buffered saline，PBS） 
二硫苏糖醇（DL-Dithioerythreitol，DTT） 
乙二胺四乙酸（Ethylene diaminetetracetic acid，EDTA） 
3-(4,5-二甲基噻唑-2)-2,5-二苯基四氮唑溴盐
（3-<4,5-Dimethylthiazol-2-yl>-2,5-diphenyltetrazolium bromide,MTT） 
小牛血清白蛋白（Bovine Serum Albumin，BSA） 
聚丙烯酰胺凝胶电泳（Polyacrylamide gel electrophorisis，PAGE） 
DMEM 培养基（Dulbecco’s Modified Eagles’ Medium，DMED） 
RNA 干扰试验（RNS interrupt，RNAi） 
















1.1  AMPK 简介 


































图 1  AMPK对生物体各个组织或器官的影响[7] 





































图 2  AMPK三个亚基的域组织示意图[11] 
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